(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

LU
1532

*) (19) Cong hoa xa hoi chi nghia Viét Nam (VN)
/ CucC SG HOU TRI TUE

(51)7 CO7C 315/00, 315/04, 317/24, 317/28 (13) B

21)
(86)
(30)
(45)
(73)

(72)

(74)

1-2014-02792 ' (22) 20.02.2013

PCT/US2013/026780  20.02.2013 (87) WO02013/126360A2 29.08.2013
61/601,226 21.02.2012 US

26.08.2019 377 (43) 25.11.2014 320

CELGENE CORPORATION (US)

86 Morris Avenue, Summit, New Jersey 07901, United States of America
VENKATESWARALU, Jasti (US), RAJENDIRAN, Chinnapillai (IN), REDDY,
Nallamaddi, Ravikumar (IN), CONNOLLY, Terrence, Joseph (CA), RUCHELMAN,
Alexander, L. (US), ECKERT, Jeffrey (US), FRANK, Anthony, Joseph (US)

Cong ty TNHH Qudc t€ D & N (D&N INTERNATIONAL CO.,LTD.)

(34

HOP CHAT (S)-1-(3-ETOXY-4-METOXYPHENYL)-2-
METANSULFONYLETYLAMIN VA QUY TRINH DIEU CHE HOP CHAT NAY

(57) Sang ché dé cap dén hogp chit (S)-1-(3-etoxy-4-metoxyphenyl)-2-

metansulfonyletylamin va quy trinh diéu ché€ hop chat nay. Hop chit nay 1a hop

chit trung gian dé diéu ché hgp chat 2-[1-(3-etoxy-4-metoxyphenyl)-2-

metylsulfonyletyl]-4-axetylaminoisoindolin-1,3-dion, 12 hop chat hitu dung dé

ngan nglra hodc diéu tri cac bénh hoac tinh trang bénh 1y lién quan dén noéng do

hodc hoat tinh cao bat thudng ctia yé&u t6 hoai tir khdi u alpha (tumor necrosis

factor alpha - TNF-o).



21532

Linh vye ky thuit dwgce dé cap

Sang ché dé cap dén quy trinh diéu ché cac chét trung gian aminosulfon dé tdng
hop 2-[1-(3-etoxy-4-metoxyphenyl)-2-metylsulfonyletyl]-4-axetylaminoisoindolin-
1,3-dion, hop chét ndy la hitu dung dé ngin ngira hojc didu trj cc bénh hodc tinh
trang bénh ly lién quan dén ndng d6 hogc hoat tinh cao bat thuong cua yéu t6 hoai to
mo alpha (tumor necrosis factor alpha- TNF-a). Séng ché con dé cép dn quy trinh san

xuét thuong mai (S)-l-(3-etoxy-4-metoxyphenyl)—2-metansulfonyletylamin.
Tinh trang ky thuit clia sang ché

Bénh viém nhu viém khép, cac tinh trang bénh ly lién quan dén khop (vi du,
viém xuong khép, viém khép dang thép, va viém khop vAy nén), bénh viem rust (v
du, bénh Crohn va viém loét dai trang), nhiém khudn huyét? bénh véy nén, viém da co
dia, viém da tiép xuc va bénh phdi tic nghén man tinh, bénh viém phdi man tinh 12‘1»
bénh phé bién va khé didu tri. Sy san sinh TNF-q tang hodc khong duge diéu hoa déng
vai tro trung tim trong d4p ung vigm va viéc dung cac chit dbi khang cua chi’ing dé
phong bé céc dép tmg cAp tinh va man tinh & cic miu dong-vat c¢6 bénh viém. Nhiéu
cht e ché phan t nho d3 chimg minh kha néng diéu tri hoc ngin ngira bénh viém
¢6 lién quan dén TNF-o, (téng quat, xem Lowe, 1998 Exp. Opin. Ther. Patents 8:1309-
1332). Mdt 16p phan tir nhu vay 1a cic phenetylsulfon duoc thé nhu dugc mo ta trong
céc Patent My s6 6,020,358; 6,962,940; 7,208,526; va 7,659,302, va Céng bé don yéu
cau cip patent M§ s6 2008/0234359, tit ca dugc dua vao ddy bang cach vién din toan
b. Vi du, chat ddng phin déi anh (+) cua 2-[1-(3-etoxy-4-metoxyphenyl)-2-
metylsulfonyletyl]-4-axetylaminoisoindolin-1,3-dion, con duoc goi la Apremilast,
hodic tién dugc chét duoc dung, chit chuyén héa, dang da hinh, mudi, solvat hodc
clathrat ctia nd, la chit diéu bién mién dich da nang maéi dung qua dudng miéng ma (rc
ché dic hiéu PDE4 va trc ché viéc san sinh ty phat TNF-o. tir cc té bao hoat dich dang
thap clia ngudi va lam thuyén gidm bénh viém khép theo thir nghiém. (McCann er al.,
Arthritis Res. Ther. 2010, 12(3):R107). Hop chit ndy thudc chuong trinh duoc xtc tién

de diéu tri bénh vay nén.



21532
Khéng bj gi6i han boi ly thuyét cy thé, chdt ddng phan déi anh (+) cta 2-[1-(3-
etoxy-4-metoxyphenyl)-2-metylsulfonyletyl]-4-axetylaminoisoindolin-1 ,3-dion  dugc
cho la (S)—N-(2-(1-(3-etoxy-4-metoxyphenyl)-2-(metylsulfonyl)etyl)-1,3-

dioxoisoindolin-4-yl)axetamit, c6 cong thirc ciu tao sau (Hop chit A):

°© A)

Phuong phap da biét ¢ tdng hop Hop chit A dugc mé ta trong Patent My sb
6,962,940, tén sang ché Ia “(+)-2-[1-(3-Ethoxy-4-methoxyphenyl)-2-
methylsulfonylethyl]-4-acetylaminoisoindoline-1,3-dione: Methods Of Using and
Compositions Thereof,” hogc Céng b don yéu cau cép patent M¥ s 2010/0168475,
mdi tai liéu dwa dua vao ddy bing cach vién din toan bo. Nhin chung, hop chét 2-[1-
€ -etoxy-4-metoxyphenyl)-2-metylsulfonyletyl]-4-axetylaminoisoindolin-1 ,3-dion triét
quang c6 thé d& dang dugc diéu ché bing c4ch sir dung céc phuong phép dugc mo ta
trong patent My s 6,020,358, duge dua vao day béng cach vién din toan bo. Chét
dong phan ddi anh (+) tuong ung cé thé dugc tach tir hop chét triét quang nay bing
cac k¥ thut da biét trong linh vuc ndy. Vi du bao gdm, nhung khéng chi giéi han &,
viée tao c4c mudi khong dbi xumg va st dung phuong phap sic ky 16ng hiéu ning cao
“HPLC” hogc khong dbi ximg va viéc tao va két tinh céc mudi khong ddi xtmg. Xem,
vi du: Jacques, J., et al., Enantiomers, Racemates and Resolutions (Wiley Interscience,
New York, 1981); Wilen, S. H., et al., Tetrahedron 33:2725 (1977); Eliel, E. L.,
Stereochemistry of Carbon Compounds (McGraw Hill, NY, 1962); va Wilen, S. H.,
Tables of Resolving Agents and Optical Resolutions p. 268 (E.L. Eliel, Ed., Univ. of
Notre Dame Press, Notre Dame, IN, 1972).

Theo phuong phép cy thé, chit dong phan d6i anh (+) cua 2-[1-(3-etoxy-4-
metoxyphenyl)-2-metylsulfonyletyl]-4-axetylaminoisoindolin-1,3-dion dugc tong hop
tir hop chét anhydrit 3-axetamidophtalic v mudi axit amin khong dbi ximg cta hop
chét (S)-1-(3 -etoxXy-4-metoxyphenyl)-2-metansulfonyletylamin (Hop chét B).
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Mubi axit amin khong ddi xtmg ctia hop chit (S)-1-(3-etoxy-4-metoxyphenyl)-
2-metansulfonyletylamin bao gdm, nhung khong chi gi6i han & cdc mubi duge tao ra
boi cac ddng phan L cua alanin, arginin, asparagin, axit aspartic, Xystein, glutamin,
axit glutamic, glyxin, histidin, isoleuxin, leuxin, lysin, metionin, phenylalanin, prolin,
serin, threonin, tryptophan, tyrosin, valin, ornithin, axit 4-aminobutyric, axit 2-
aminoisobutyric, axit 3-aminopropionic, ornithin, norleuxin, norvalin, hydroxyprolin,
sarcosin,  xitrulin, axit xysteic, t-butylglyxin, t-butylalanin, phenylglyxin,
xyclohexylalanin, va N-axetyl-L-leuxin. Mudi axit amin khéng ddi Ximg dédc bigt 1a
mubi (S)-1-(3-etoxy-4-metoxyphenyl)-2-metansulfonyletylamin  N-axetyl-L-leuxin,
ma duoc tach ra tlr 1-(3-etoxy-4-metoxyphenyl)-2-metansulfonyletylamin va N-axetyl-
L-leuxin trong metanol.

Mic du cac phuong phép nay cé thé va hitu ich ¢ diéu ché hop chét A, nhung
c6 thé con ¢ nhiéu phuong phép thay thé c6 thé din dén su tdng hop hidu qua, tiét

kiém chi phi, kinh té va an toan hon.

Viéc vién dan tai lidu bét ki trong phén tinh trang k¥ thuat ctia don khong duogc

hiéu 1a thira nhan ring tai liéu d6 1 tinh trang k¥ thuét cta don.
Bén chat k§ thuit ciia sang ché

Muc dich ctia sang ché 1a dé xuét hop chét trung gian chu chét trong viée diéu ché
Apremilast, cuh thé 12 aminosulfon (S)-1-(3-etoxy-4-metoxyphenyl)-2- metansulfonyletylamin
(Hop chét B), va quy trinh diéu ché hop chit nay ma tiét kiém chi phi va d& dang mé rong quy md
véi cac chét phan g thuong mai, va khéng cin budc tach phan loai khong dbi ximg
bat ky. Theo mot phuong 4n, séng ché dé xuit quy trinh didu ché c4c aminosulfon bao
gdm céc bude: (a) lién hop benzonitril duge thé tiy y voi dialkylsulfon; (b) thuly phén
sén pham lién hop nay dé tao ra beta-ketosulfon; () cho beta-ketosulfon nay phan tmg
véi chit bd trg khong dbi ximg dé tao ra enamin khong dbi xtmg; (d) khir enamin
khong dbi xtmg nay dé tao ra aminosulfon dugc bao vé bing nhém N; va (e) tuy y khir

nhém bdo v¢ cho aminosulfon duoc bao vé béng nhom N,
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Theo mét phwong én khéc, sang ché d& xuét quy trinh diéu ché cac aminosulfon
bao gdm céc budc: (a) ngung ty chat bd trg khéng d6i xtmg véi aldehyt hodc keton;
(b) cfng tac nhan 4i nhan vao san phim ngung ty; va (c¢) khtr nhém bao vé cho san

phém cong.

Theo céc phuong 4n khéc nita, sang ché d& xuit quy trinh didu ché cac
aminosulfon nhu duge mé tré trong so' dd 1, trong d6 R va R-R Ia nhw duoc mé ta

dudi day.

Theo cac phuong 4n khic nita, sang ché d& xuft quy trinh didu ché
cac aminosulfon nhrr dugce néu trong céc so dd 2 va 3, trong d6 R'-R® 13 nhu dugc mob
ta dudi day.

Theo mét phuong 4n khéc nita, cic quy trinh theo sang ché d& xudt hitu ich dé
diéu ché cac aminosulfon hodc mudi duge dung, hydrat, solvat, hoic dang da hinh cta
ching. Theo mét phuong an khéc nita, cac quy trinh theo séng ché d& xu4t hiru ich dé
didu ché céc hop chit hiru dung dé ngin nglra hoic diéu tri cac bénh hodc tinh trang
bénh ly lién quan dén n6ng dd hodc hoat tinh cao bat thuong ctia TNF-o. Theo mot
phuong én khic nita, cac quy trinh theo sang ché d& xudt hiru ich d& didu ché cac hop

chét hitu dung @ didu tri hodc ngin ngira c4c tinh trang viém.
M0 ta chi tiét sang ché

Thuit ngir

Nhu duge sir dung trong ban mé ta nay va trir khi ¢6 quy dinh khac, thuat ngit
“halo”, “halogen”, hodc thuat ngir tuong tu dé chi -F, -Cl, -Br, hoic -1.

Nhu duge st dung trong ban mo ta nay va trir khi 6 quy dinh khac, thuét ngit
“halo c6 khdi lugng phan tir thdp” dé chi -F hoic -Cl.

Nhu dugc sir dung trong ban mé ta nay va trir khi ¢6 quy dinh khac, thuét ngit
“halo ¢6 khdi lugng phan tir cao” d chi -Br hodc -I.

Nhu duge st dung trong ban mé ta ndy va trir khi c6 quy dinh khac, thuit ngit
“alkyl” dé chi mach hydrocacbon bdo hoa, héa trj mét, phan nhanh hodc khéng phin
nhénh. Vi du vé c4c nhém alkyl bao gdm, nhung khong chi gi6i han &, cac nhém (C,—
Celalkyl, nhu metyl, etyl, propyl, isopropyl, 2-metyl-1-propyl, 2-metyl-2-propyl, 2-
metyl-1-butyl, 3-metyl-1-butyl, 2-metyl-3-butyl, 2,2-dimetyl-1-propyl, 2-metyl-1-
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pentyl, 3-metyl-1-pentyl, 4-metyl-1-pentyl, 2-metyl-2-pentyl, 3-metyl-2-penty],
4-metyl-2-pentyl, 2,2-dimetyl-1-butyl, 3,3-dimetyl-1-butyl, 2-etyl-1-butyl, butyl,
isobutyl, #-butyl, pentyl, isopentyl, neopentyl, va hexyl. C4c nhém alkyl mach dai hon
bao gdm c4c nhém heptyl, octyl, nonyl va dexyl. Nhém alkyl c6 thé dugc thé hoic
khong duge thé bing mot hoje nhiu phén tir thé thich hop.

Nhu dugce st dung trong ban mé ta ndy va trir khi ¢6 quy dinh khéc, thut ngit
“alkoxy” d& chi nhém alkyl ma dugc lién két v6i nhém khéc qua nguyén tr oxy (tikc
la, -O-alkyl). Nhom alkoxy c6 thé duge thé hoic khong duogc thé béng mot hodc nhiéu
phan tir thé thich hop. Vi du vé c4c nhém alkoxy bao gdm, nhung khong chi giGi han
0, cac nhém (C,-Cg)alkoxy, nhuw —O-metyl, —O—etyl, ~O—propyl, —O-isopropyl, —O—
2-metyl-1-propyl, —~O-2-metyl-2-propyl, —O-2-metyl-1-butyl, -O-3-metyl-1-butyl, —
O—2-metyl-3-butyl, —O0-2,2-dimetyl-1-propyl, —O-2-metyl-1-pentyl, 3-O—metyl-1-
pentyl, —O—4-metyl-1-pentyl, —O-2-metyl-2-pentyl, —O-3-metyl-2-pentyl, —O—
4-metyl-2-pentyl, —O-2,2-dimetyl-1-butyl, —-0-3,3-dimetyl-1-butyl, —O-2-etyl-1-
butyl, ~O-butyl, ~O-isobutyl, ~O—butyl, —O-pentyl, —~O—isopentyl, -O-neopentyl va
—O—hexyl.

Nhu dugc st dung trong bén m6 ta ndy va trir khi ¢6 quy dinh khéc, thuat ngt
“alkyl bac thap” d& chi alkyl c6 tir 1 dén 4 nguyén tir cacbon. Vi du bao gbdm, nhung
khong chi gi6i han &, metyl, etyl, propyl, isopropyl, isobutyl, va tertiary butyl (‘Bu,
hodc ¢-butyl).

Nhu dugc sir dung trong ban mé ta nay va trir khi ¢6 quy dinh khac, thuat ngt
“alkoxy béc thdp” dé chi nhom alkyl bac thip ma dugc lién két v&i nhom khac qua
nguyén tir oxy (trc la, -O-alkyl bac thdp). Cac vi du bao gbm, nhung khong chi giéi
han &, metoxy, etoxy, propoxy, isopropoxy, isobutoxy, va tertiary butoxy (‘OBu, hodc

t-butoxy).

Nhu duge sir dung trong ban mé ta nay va trir khi c6 quy dinh khac, thudt ngit
“rugu” dé chi hop chat bit ky dugc thé bing nhém -OH.

Trir khi c6 quy dinh khéc, cac hop chit dugc dé cép theo sang ché, bao gdm cac
chit trung gian hiu ich d& diéu ché cdc hop chit dugc d cip theo sang ché, ma chia
cac nhém chic ¢ tinh phén tmg (nhu, khong chi gi6i han &, céc gbc carboxy,

hydroxy, va amino) con bao gdm céc chét din xuét dugc bdo vé cua chung. “Céc chit
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dan xuét duge bao v&” 1a c4c hop chét ma trong d6 vi tri hogdc céc vi tri phan ung bi
phong bé bai mot ho#ic nhiéu nhém bao v€ (con dugc goi 13 nhém phong bé). Céc
nhém bao v¢ thich hop cho cac gbe carboxy bao gdm benzyl, t-butyl, va cac nhéom
tuong ty. Cac nhém béo v¢ thich hop cho cic nhém amino va amido bao gbm axetyl,
t-butyloxycarbonyl, benzyloxycarbonyl, va cdc nhém tuong ty. Cdc nhom bao vé thich
hop cho hydroxy bao gdm benzyl va cac nhém tuong ty. Cac nhém bao vé thich hop
khac ma nguoi c6 hiéu biét trung binh trong linh vyc nay di biét. Viéc chon va sir
dung cic nhoém bao vé va diéu kién phan tmg & dua vao hodc loai b c4c nhém bao vé
dwgc md ta trong 4n phidm: T. W. Green, “Protective Groups in Organic Synthesis”,

Third Ed., Wiley, New York, 1999, duoc dua vao day bang cach vién din toan bo.

Nhu dugc st dung trong ban mé ta nay va trir khi c6 quy dinh khéc, thut ngft
“dugc théd” nhu dugc st dung d& mo ta hop chét hoic géc héa hoc dé chi it nhét mot
nguyén tir hydro ctia hgp chét hodc gbc héa hoc d6 duoc thay thé bing gdc héa hoc
thr hai. Theo mét phuong 4n, gbc héa hoc thr hai cé thé 1a phén tir thé mong mudn
bat ky ma khéng c6 téc dung bét loi 18n hoat tinh mong mubn cua hop chét. Vi dy vé
céc phin tir thé 1a céc phan tir thé duoc tim thdy trong céc hop chét va phuong an vi du
dugc bde 19 trong ban mo ta nay, cling nhu halo; C,.4 alkyl; C,.5 alkenyl; C,.5 alkynyl;
hydroxyl; C,. alkoxyl; amino; nitro; thiol; thioete; imin; xyano; amido; phosphonato;
phosphin; carboxyl; thiocarbonyl; sulfonyl; sulfonamit; keton; aldehyt; este; oxygen
(=0); haloalkyl (vi du, triflometyl); xycloalkyl carboxyclic, ma c6 thé 1a vong don
hogc dung hop hoic da vong khéng dung hop (v du, xyclopropyl, xyclobutyl,
xyclopentyl, hodc xyclohexyl), hoic heteroxycloalkyl, ma c6 thé 13 vong don hoic
dung hop hodc da vong khong dung hop (vi dy, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, hodc thiazinyl); aryl carboxyclic hodc heteroxyclic, vong don hogc dung
hop hodc da vong khong dung hop (vi du, phenyl, naphtyl, pyrolyl, indolyl, furanyl,
thiophenyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl, tetrazolyl, pyrazolyl,
pyridinyl, quinolinyl, isoquinolinyl, acridinyl, pyrazinyl, pyridazinyl, pyrimidinyl,
benzimidazolyl, benzothiophenyl, hojic benzofuranyl); amino (bdc mét, bac hai hodc
bac ba); o-alkyl bac thdp; o-aryl, aryl; aryl-alkyl bac thip; CO,CH;; CONH,;
OCH,CONH,; NH,; SOzNHz; OCHF,; CFs3; OCF;; -NH((C,_Cs)alkyl); -N((C,-
Colalkyl);;  -NH((Colaryl); -N((Celaryly; -CHO; —CO((C;—Cgalkyl); -
CO((Co)aryl); -CO((C1~Cg)alkyl); va -CO,(Cq)aryl); va che gbe ndy ciing c6 thé dugc
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thé tly y béng ciu trac vong dung hop hoic cdu néi, vi dy -OCH,0-. Céc phén tir thé
ndy c6 thé tly ¥ dugc thé thém bing phén tir thé dugc chon tir cdc nhém nay.

Nhu dugc sir dung trong ban m6 ta nay va trir khi ¢6 quy dinh khac, h3n hop
ma “gan nhu khong chira” hop chét @& chi hén hop nay chira it hon 20% khéi lugng,
t6t hon 13 it hon 10% khéi lugng, tham chi tét hon 13 it hon 5% khéi lugng, va tdt nhat
14 it hon 3% khéi lugng hop chit nay.

Nhu duge sir dung trong ban mé ta nay va trir khi ¢6 quy dinh khéc, thuét ngit
“tinh khiét vé hoa hoc lap thé” d& chi hdn hop chita mot chét ddng phén 13p thé cua
hop chét va gin nhu khéng chura cac chit ddng phén lap thé khac cua hop chét do.
Theo céc phuong 4n nhét dinh dugc sir dung trong ban mé ta nay, hdn hop c6 lrong
du chat dong phan déi anh (“ee”) khoang 99%, 95%, 90%, 85%, hodc 80% 14 tinh
khiét vé hoa hoc lap thé.

Nhu duge sir dung trong ban mé ta nay va trir khi ¢6 quy dinh khéc, thuat ngi
“tinh khiét v& m3t ddng phan déi anh” dé chi hdn hop tinh khidt vé ddng phan 1ap thé

ctia hop chit c6 mot tim khong dbi xumg,

Nhu dugc st dung trong ban mé ta nay va trir khi c6 quy dinh khéc, thuat ngit
“trigt quang” hogic “chét tri¢t quang” dé chi khoang 50% chét ddng phan dbi anh va
50% chit ddng phan dbi anh tuong tmg ddi voi tht ca cac tim khong d6i xtmg trong
phén tir. Sang ché dé xudt tAt ca cac hén hop tinh khiét v& mat ddng phén dbi anh, gidu
ddng phan dbi anh, tinh khiét vé mit ddng phén khong dbi quang, giau ddng phan
khong d6i quang va hdn hop triét quang ctia hop chét duge @ xuit theo sang ché.

Nhu dugc st dung trong ban mé ta nay va trir khi 6 quy dinh khac, thudt ngft
“(c4c) quy trinh dugc d& xuat” chi cac phuong phép dugce boc 16 trong ban mé ta nay
ma hiru ich dé diéu ché hop chét dugc dé xuit trong ban mo ta ndy. Céc ci bién dbi
véi cac phuong phap duge dé xuét theo séng ché (v dy, nguyén lidu ban dAu, chét
phan {mg, nhém bao v€, dung mdi, nhiét do, thoi gian phéan tmg, tinh ché) ciing duge

bao ham trong céc phuong 4n clia sang ché.

Nhu dugce sir dung trong ban mé ta nay va trir khi cé quy dinh khac, thuat ngit
“bd sung” hoic tuong tw ¢ chi viéc cho mét chit phan tng, thubc thi, dung mdi, chit
xuc tac hodc chit tuong tyr tiép xtic v&i mot chét phan ung, thude thi, dung méi, chét

Xuc tac hodc chat tuong ty khac. Céc chit phan tng, thudc th, dung moéi, chit xuc tac
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hodc céc chét tuong ty cé thé duge bd sung riéng r&, ddng thoi hodic tach nhau va c6
thé dugc bd sung theo thir ty bit ky. Chung c6 thé dugc bd sung véi sy c6 mat hodc

khong c6 mit clia nhiét va c6 thé tily y duoc bd sung trong moi truong khi tro.

Nhu duge str dung trong ban mé ta nay va trir khi c6 quy dinh khéc, thuat ngi
“lién hop” hofic thuft ngt twong tw d& chi viéc lién két cong hoéa trj hai ho#c nhiéu chét
phan tmg qua (céc) phan tmg héa hoc. Lién két nay c6 thé duoc tao didu kién thugn loi
bing (céc) axit, (cc) bazo, (c4c) tic nhan hoat hda, (c4c) chit xuc tac, v.v.. Lién két
ndy c6 thé xay ra véi su c6 mat hogc khong c6 mit cla nhiét, 4nh sang, 4m thanh (su

truyén 4m thanh), bic xa vi séng v.v. va c6 thé tly y xay ra trong mdi truong khi tro.

Nhu duge sir dung trong ban mé ta nay va trir khi ¢6 quy dinh khac, phan ung
ma “gén nhu hoan thanh” hoic dugc 1am cho “gin nhw hoan thanh” d& chi phéan Umg
¢6 hidu suit tao ra san phim mong mudn cao hon 80%, t&t hon 13 cao hon 90%, thdm

chi tt hon 14 cao hon 95%, va tét nhat 14 cao hon 97%.

Nhu dugc str dung trong ban mé ta nay va trir khi ¢6 quy dinh khac, thuat ngit
“mubi duge dung” chi mudi didu ché tir axit hiru co hodc v6 co khong doc dugc dung.
Céc axit khong doc thich hop bao gdm, nhung khong chi gidi han &, axit axetic,
benzensulfonic, benzoic, camphorsulfonic, xitric, etensulfonic, fumaric, gluconic,
glutamic, bromhydric, clohydric, isethionic, lactic, maleic, malic, mandelic,
metansulfonic, mucic, nitric, pamoic, pantothenic, phosphoric, sucxinic, sulfuric,
tartaric, va p-toluensulfonic. Vi dy, mubi dugc dung dic biét 13 mudi cua axit

hydroclorua, maleic va tartaric.

Nhu duge sir dung trong ban mé ta nay va trir khi ¢6 quy dinh khac, thuat ngit
“hydrat” dé chi hop chét dugc dé xuét hodc mudi ctia né ma con bao gdm lugng theo ti
luong va khéng theo ti luong cia nude dugce lién két bdi cac lyc ndi phan tir khong

cdng hoa tri.

Nhu duge st dung trong ban mé ta nay va trir khi 6 quy dinh khac, thuat ngir
“solvat” dé chi solvat duoc tao ra tir sy két hop mot hodc nhiéu phén tir dung méi véi
hop chét theo sang ché. Thudt ngit "solvat" bao gdm hydrat (vi du, mono-hydrat,
dihydrat, trihydrat, tetrahydrat, va cdc chét tuong tu).

Nhu dugce sir dung trong ban mé ta nay va tri khi c6 quy dinh khac, thuat ngit

“dang da hinh” ¢ chi dang tinh thé rin cia hop chét theo sang ché hodc phirc hop cua
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ching. Céc dang da hinh khdc nhau cua cing hop chét c6 thé c6 cac dic tinh vat ly,
héa hoc va/hosc phd hoc khéc nhau.

Nhu duge sir dung trong ban mé td nay va trir khi c6 quy dinh khac, thuét ngi

“chét hd bién” chi cac dang ddng phén ciia hop cht ma c6 thd & trang thai can bing

véi dang dong phan khac. Ndng d¢ cta céc dang ddng phan s& phu thudc vao moi

truong ma hop chat dugc tim thiy va 6 thé khac nhau phy thude vao, vi du, hop chét

& dang dung dich hitu co hodc trong nude. Vi dy, enamin va imin c6 thé c¢6 cac dang
ddng phan sau, dugce goi 1a chét hd bién cta nhau:

N J':

R R? R! R?

Enamin imin
Nhu dugc st dung trong ban mé ta nay va trir khi ¢6 quy dinh khac, cum tir
“céc bénh hodc tinh trang bénh ly lién quan dén ndng d6 hodc hoat tinh cao bt thuong
ciia TNF-a” @ chi cdc bénh hojc tinh trang bénh ly ma s& khong xuét hién, kéo dai
hodc gdy ra céc triéu ching néu n6ng d6 hodc hoat tinh TNF-a thép hon, hodc céc
bénh hogc tinh trang bénh 1y ma c6 thé dugc ngin ngira hodc diéu tri béng vi€c ha thép
nc“mg d6 hodc hoat tinh TNF-q.,

Nhu dugc st dyng trong bdn m6 ta nay va trir khi ¢6 quy dinh khéc, thuét ngit
“didu tri”, “phép diéu tri”, “viéc diéu tri”, hodc tuong ty chi viéc 1am giam ho#ic 1am
thuyén giam su tién trién, muc d6 trdm trong va/hodc sy kéo dai bénh hodc tinh trang
bénh ly, hodc viéc 1am thuyén gidm mot hodc nhiéu tridu ching (t6t hon 1a, mot hodc
nhiéu triéu chung théy 10) cua bénh hodc tinh trang bénh ly nhd viéc dung mot hodic
nhiéu liéu phép (v dy, mot hodic nhiéu tdc nhan chita bénh nhu hop chit duge d& xuit
theo séng ché).

Nhur duge sir dung trong ban mé ta nay va trir khi c6 quy dinh khac, thut ng
“ngan nglra”, “sy ngén nglra”, “vigc ngan ngira” hodc tuong ty chi viéc lam giam nguy
co méc hodc nhidm bénh hodc tinh trang bénh ly dinh trudc, hodc viée 1am gidm hoic
uc ché sy tai phat, khdi phét hogc xuit hién cia mot hogc nhiéu tridu chimg cia bénh

hodc tinh trang bénh ly cho trudc.

Dang viét tit hodc ky hiéu cho cac nhém hoic chit phan tmg cé dinh nghia sau:

ProtG = nhém bdo v¢; Cbz = benzyloxycarbonyl; Boc = t-butyloxycarbonyl; Fmoc =
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9-floenylmetoxycarbonyl; p-TsOH = axit para-toluensulfonic; TFA = axit trifloaxetic;
- TMSCl = trimetylsilyl clorua; DMAP = N,N-dimetylaminopyridin, DBU =
1,8-diazabixyclo[5.4.0]lundec-7-en; CDI = 1,1’-carbonyldiimidazol;, NBS =
N-bromosucxinimit; VAZO® = 1,1°-azobis-(xyclohexancarbonitril); DMF = N,N-
dimetylformamit; THF = tetrahydrofuran; DCM = diclometan; MTBE = metyl fers-
butyl ete. '

N&u c6 sy khéng thong nhat giita cdu trac dugc md ta va tén dugc dua ra, s& uu
tién ciu truc duoc md ta. Hon thé nita, néu hoa hoc 14p thé cta cdu trac hodc mét phan
cua né khong dugc chi 18, vi dy, béng duong nét ddm hodc nét dut, ciu trac hodc phén

cta n6 s& dugc hiéu 1a bao gdm tét c4 cac dang dong phan 18p thé cua né.

Céc phuong 4n duge dé xuit theo séng ché c6 thé duge hidu mét cach ddy du
hon béng cach tham chiéu dén phin md ta chi tiét va cac vi du minh hoa sau, dugc dy

tinh d 1am vi du minh hoa cho c4c phuong dn khong gioi han cua sang ché.

Quy trinh

Séang ché dé xuét quy trinh hiéu qua va tiét kiém chi phi @& san xuét thuong mai
céc aminosulfon khong déi ximg, ma c6 thé 14 cac chét trung gian ¢ téng hop 2-[1-(3-
etoxy-4-metoxyphenyl)-2-metylsulfonyletyl]-4-axetylaminoisoindolin-1,3-dion
(Apremilast), hop chét nay 14 hitu dyng d¢ ngan ngira hodc didu tri cac bénh hoic tinh
trang bénh ly lién quan dén néng d% ho#c hoat tinh cao bat thuong ciia TNF-q. Cuy thé,
séng ché d& xuit quy trinh san xuft thuong mai (8)-1-(3-etoxy-4-metoxyphenyl)-2-
metansulfonyletylamin (Hop chét B).

Theo mdt s6 phuong 4n, quy trinh dugc dé xuét theo sang ché sur dung chét bd
trg khong ddi xtmg dé tao ra tinh khéng dbi xtng va loai trir nhu cau vé viéc phén giai
truyén thdng. Theo cac phuong én khéc, quy trinh dugc @& xuét theo sdng ché sir dung
phan ng chuyén amin nhe enzym. Theo cdc phuong 4n khéc, quy trinh duge dé xuét

theo séng ché sir dung phan Umg epoxy héa khong dbi ximg va mé vong.

Theo mdt phuong 4n, séng ché d& xuit quy trinh diéu ché hop chét c6 cong thirc
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R4
R3 RS
R2 R®
R« \ SO,R!
H 4)

hosic mubi dugc dung, hydrat, solvat, hodc dang da hinh cua né, trong do:
R 1a -CH(C,~Cgalkyl)Ar ho#c hydrogen;
R' 1a C—Calkyl;

mdi R% R’, RY, R, va R® & mdi lan xuét hién doc 18p 1a hydrogen, halo, C,—
Cealkyl, C;—Cgalkoxy, -CF3, -CN hoic -NO,; va

Ar 13 aryl,

quy trinh ndy bao gdm céc trinh ty thay thé clia céc bude: (a) lién hop benzonitril duge
thé ty y véi dialkylsulfon; (b) thity phén san ph&m lién hop ndy dé tao ra beta-
ketosulfon; (c) cho beta-ketosulfon nay phan tmg véi chit bb trg khong d6i ximg dé
tao ra enamin khong ddi ximg; (d) khir enamin khong dbi ximg niy dé tao ra
aminosulfon dugc bio vé bing nhém N; va (¢) tuy y khir nhom bao vé cho

aminosulfon dugc bao vé béng nhém N.
Theo m¢t phuong 4n, séng ché dé xuét quy trinh néu trén dé didu ché hop chit
¢6 cong thue I trong d6 R 1a -CH(CH3)phenyl.

Theo m¢t phuong 4n, séng ché @ xuét quy trinh néu trén dé didu ché hop chét

¢6 cOng thirc I trong d6 R 1 hydro.

Theo mdt phuong 4n, sang ché dé xuét quy trinh néu trén dé didu ché hop chit
c6 cong thue I trong d6 R! 1a -CH;.

Theo mét phuong 4n, séng ché d& xuét quy trinh néu trén dé didu ché hop chét
¢6 cong thire I trong d6 mdi Ry, R; va R¢1aH vamdi R, va Rs 1a C—Cgalkoxy.

Theo m¢t phuong 4n, sang ché d& xuét quy trinh néu trén dé didu ché hop chit
6 cdng thuc I trong d6 R 13 -CH(C;-Cgalkyl)aryl, mdi Ry, R; va R¢1aH, R'Ia C-
Cealkyl, R*laC —Cealkoxy, va R’ 1a C—Cgalkoxy.
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Theo mét phuong 4n, sing ché dé xult quy trinh néu trén d& didu ché hop chét
¢6 cong thirc I trong d6 R 13 -CH(CH3)phenyl, m3i R,, R; vaRg 1A H, R' 1a -CH;, R*1a
-OCHj, va R’ 1a -OCH,CH,

Theo mét phuong 4n, sang ché d& xudt quy trinh néu trén dé diéu ché hop chit
c6 cong thie I trong 86 m&i R, Ry, R; vaR¢ 1aH, R' 1a C—Cealkyl, R*1a C,—Cgalkoxy,
va R’ 1a C,—Cgalkoxy.

Theo mdt phuong 4n, séng ché d& xuét quy trinh néu trén dé didu ché hop chit
¢6 cdng thirc I trong d6 mdi R, Ry, R; va Ry 1a H, R! 14 —CH;, R* 1a -OCH;, va R’ 1a -
OCH,CH;,

Theo mdt s6 phuong 4n, bude lién hop trong quy trinh néu trén didn ra trong
didu kién bazo. Theo mot s§ phuong an, budc thiy phén trong quy trinh néu trén dién
ra trong diéu kién axit. Theo mot sb phuong 4n, budc phan tng véi chét bd trg khong
ddi xtmg néu trong quy trinh trén x4y ra vé&i sy ¢6 mit clia axit. Theo mét sb phuong
4n, enamin khong déi xtimg duoc khtr trong diéu kién dbi ximg dé tao ra aminosulfon

duge bao vé bing nhém N.

Theo mét phuong é&n, benzonitril 14 3-etoxy-4-metoxybenzonitril. Theo mdt
phwong 4n, dialkylsulfon la dimetylsulfon. Theo mdt phuong 4n, chét bd trg khong déi
ximg la (S)-o-metylbenzylamin, con dugc biét 14 (S)-phenyletylamin. Theo mét
phuong 4n, chét bd trg khong d6i xung 1a (R)-tert-butylsulfinamit. Theo mdt phuong
an, axit dugc sir dung khi phéan tng v6i chit bd trg khong dbi ximg 13 axit Lewis. Theo
mét phuong 4n, axit dugc st dyng khi phan mg véi chit bd trg khong ddi xung la
titan tetraethoxit cua axit Lewis (Ti(OEt);). Theo mét phwong 4n, axit duge st dung
khi phan tmg voi chit bd trg khong dbi xtmg 1a axit Bronsted axit para-toluensulfonic
(p-TsOH). Theo m¢t phwong an, viéc khir bao vé aminosulfon dugc bao vé béng nhém
N la théng qua vigc khir benzyl héa. Theo mét phuong 4n, viéc khir benzyl hoa 1a
thong qua qua trinh hydro héa xtc tdc. Theo mdt phuong 4n, tic nhan khir 13 natri
bohydrua (NaBHy,).

Theo mot s6 phuong 4n, séng ché d& xudt quy trinh didu ché cac aminosulfon
bao gdbm viéc khir chon loc ddng phan khong dbi quang enamin c¢6 ngudn gbc tir chat

bd trg khong ddi xtmg nhw dugc minh hoa trén So 4 1 dusi day.
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Theo cdc phuong 4n nay, méi R, R', R, R’, RY, R®, va R® 1a nhv duoc dinh
nghia trén ddy. Theo mdt phuong 4n cta so db 1, Bude 1 duge xac dinh 1a bude lién
hop, Budce 2 1a budce thily phan enamin, Bude 3 13 bude tao enamin véi chit bd trg
khong d6i xtmg, Budc 4 1a bude khir chon loc ddng phan khong d6i quang enamin, va

Budc 5 1a budce khir nhém béo vé tity y cho aminosulfon dugc béo vé bing nhom N.

Theo mét phuong 4n cua so dd 1, trong Buéc 1, dimetylsulfon (R' = -CH;)
dugc khir proton bing butyllithi, va cong 3-etoxy-4-metoxybenzonitril 1 (trong d6 R?
=R’ =R°=H; R* = -OCH;, R® = -OCH,CHj) vio anion thu duoc. Sau d6, enamin 2
thu dugc (trong d6 R' = -CH;) duoc thiy phén trong Bude 2 bing dung dich HCI
trong nudce d tao ra B-ketosulfon 3. Sau d6 cac chit trung gian nay dugc cho phan tmg
trong Budc 3 v&i chét bd trg khong d6i xung (S)-a-metylbenzylamin véi sy c¢6 mat
cua 2,0 duong lugng titan tetraetoxit hodc lugng chit xtc tac (0,2 duong lugng) axit
para-toluensulfonic d& tao ra enamin khéng dbi xung 4 (trong d6 R = (S)-a-
metylbenzyl), ma khong dugc tach, nhung thay vao dé duoc khir in situ trong Budc 4
bing cach bd sung natri bohydrua va axit axetic, d tao ra amino sulfon duogc bao vé
boi nhém benzyl 5. Theo mét phuong 4n, hop chét 5 ¢6 thé tly y dugc tinh ché bing
cach chuyén héa thanh muéi (vi du, mubi hydroclorua), sau d6 tich (vi du, duéi dang
isopropanol solvat ctia mubi HCI). Trong Buéc 5 cubi, viéc khir nhém benzyl bing
céach hydro héa xuc tac trén chit xuc tic 10% Pd-C hodc 5% Pd-C trong metanol mét
céch chon loc loai bd nhém o-metylbenzyl “R” va tao ra aminosulfon 6, 1a hop chét B
(trong 46 R =R*=R’=R®=H; R! = -CH;, R* =-OCH;, R’ = -OCH,CH,).
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Theo mgt phuong 4n, sing ché dé xuét quy trinh néu trén dé didu ché hop chét
¢6 cong thire I trong d6 R 1a -CH(CH;)phenyl.

Theo mt phuong 4n, sang ché dé xuft quy trinh néu trén d& didu ché hop chét

c6 cong thirc I trong d6 R 1a hydro.

Theo mdt phuong 4n clia so @b 1, séng ché d& xuét quy trinh néu trén 38 didu

ché hop chét c6 cong thuc I trong @6 R' 13 -CH;,

Theo mdt phuong 4n ciia so do 1, séng ché d& xut quy trinh néu trén dé diéu
ché hop chit c6 cong thic I trong d6 mdi R,, R; va R¢1a Hva mdi R, va Rs 12 Ci-
Cealkoxy.

Theo mét phuong 4n cua so d6 1, séng ché dé xuét quy trinh néu trén dé diéu
ché hop chét c6 cong thue I trong d6 R 1a -CH(C,-Cgalkyl)aryl, mbi R,, R;vaRgla H,
R'1a C—Cqalkyl, R* Ia C,—Calkoxy, va R° la C,~Calkoxy.

Theo mdt phuong 4n clia so @ 1, séng ché d& xuét quy trinh néu trén dé diéu
ché hop chét ¢6 cong thirc I trong d6 R 13 -CH(CH;)phenyl, m3i R,, R; va R¢l1aH, R
1a -CH;, R* 1a -OCH;, va R® 1a -OCH,CHs,

Theo mét phuong 4n cia so dd 1, séng ché d& xuit quy trinh néu trén dé didu
ché hop chét c6 cong thirc I trong d6 m3i R, Ry, R; va Rg 1A H, R 1a C—Cealkyl, R* 1a
C—Cgalkoxy, va R’ 1a C,—Csalkoxy.

Theo mdt phuong 4n cua so dd 1, séng ché @& xuit quy trinh néu trén dé didu
ché hop chit c6 cong thire I trong d6 m3i R, Ry, Ry va Rg 13 H, R Ia -CH;, R 1a -
OCH;, va R’ 14 -OCH,CHs,

Theo m¢t phuong an khac, séng ché dé xut quy trinh diéu ché hop chét c6
cong thire II:

R4
R3 RS
R2 RS
SO,R!

hodc mudi duge dung, hydrat, solvat, hodc dang da hinh cta né, trong doé:
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R' 1a C,—Cgalkyl; va

mbi R, R’, RY, R’, va R® & m&i lan xut hién doc 14p 1a hydrogen, halo, C,—
Cealkyl, C,—Cgalkoxy, -CF3, -CN hoic -NO,;

quy trinh ndy bao gém céc trinh ty thay thé clia cac budc: (a) ngung tu chét bd tro
khéng dbi ximg véi aldehyt hodc keton; (b) cong tac nhin 4i nhan vao san phdm ngung

tu; va (c) khir nhém béo vé cho san phim cong,

Theo mét phuong 4n, sang ché @& xuit quy trinh néu trén dé didu ché hop chit
c6 cong thire IT trong d6 R' 14 -CH,

Theo mdt phuong 4n, sing ché dé xudt quy trinh néu trén dé didu ché hop cht
¢6 cong thie 1T trong d6 mdi Ry, R; va Re 1a H va m3i R, va Rs 14 C 1-Cealkoxy.

Theo mdt phuong 4n, séng ché @& xuit quy trinh néu trén dé didu ché hop chit
6 cong thie II trong d6 mdi R,, R; va RslaH;R' 1 C—Cealkyl, R'1a C—Cgalkoxy,
va R’ 1a C,—Cgalkoxy.

Theo mét phuong 4n, sang ché dé xuit quy trinh néu trén d& didu ché hop chit
c6 cdng thirc II trong d6 mdi Ry, Ry va Rg 1a H; R' 1a —CHj, R* = -OCH;, va R 1a -
OCH,CHs.

Theo mét s8 phuong én, phén mg cfng trong quy trinh néu trén dién ra trong
diéu kién bazo. Theo mot sb phuong 4n, phan tmg khir nhém bao vé cho san phédm

cong dién ra trong didu kién axit.

Theo mét phuong 4n cta quy trinh nay, aldehyt la 3-etoxy-4-
metoxybenzaldehyt. Theo mét phuong 4n cla quy trinh ndy, chit bd tro khéng ddi
xtimg la (R)-(+)-tertiarybutylsulfinamit hoic (R)-tert-butylsulfinamit (con goi 14 chét
bd tro Ellman). Xem tai li¢u: Liu et al., JACS, (1997) 119:9913. Theo mét phuong 4n
khic ctia quy trinh nay, chét bd trg khong d6i xtmg la (S)-o-metylbenzylamin. Theo
mot phuong én clia quy trinh ndy, tc nhén 4i nhén 1a anion lithi cta dimetylsulfon, ma

c6 thé tly y duoc didu ché bing cach khr proton bang butyllithi.

Phan Umg ngung ty tert-butanesulfinamit ¢ ban trén thi trudng vai cac aldehyt
va keton dién ra trong cac diéu kién 6n hoa va tao ra tert-butanesulfinyl imin véi hiéu
sut cao. Nhém tert-butanesulfinyl hoat hoa céc imin nay dé cdng hop nhiéu 16p tac

nhén 4i nhan khéac nhau. Viéc loai bd nhém tert-butanesulfinyl sau d6 trong cac diéu
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kién 6n hoa dé dang tao ra cic san phém amin. C4c imin tert-butanesulfinyl nay dugc
st dung lam chit trung gian trong qué trinh tong hop khong déi xtng nhiéu khéi cdu
trac linh hoat (Ellman et al., Acc. Chem. Res., (2002) 35:984) bao gdm céc beta-axit
amin va este (xem, vi du: Jacobsen and Skrydstrup, J. Org. Chem., (2003) 68:7122;
Tang and Ellman, J. Org. Chem., (2002) 67:7819; Tang and Ellman, J. Org. Chem.,
(1999) 64:12).

Theo mdt s6 phuong 4n, séng ché d& xudt quy trinh didu ché cac aminosulfon
bao gdm phan g cdng chon loc ddng phan khong d6i quang vao imin c6 ngudn gbc

tir chat b trg khong déi ximg nhu dugc minh hoa trén So dd 2 dudi day.

R R* R4 R4

RS R® RY R® R R R RS
Buécl .. re Budc2 Buge 3
R? RE ——————>» —_ = R2 RS —_— 2 RS
0
CHO I N7 A SO.R! SOR!
>(S\NH2 o//s S—N HoN

7 8 \’< 9 |/ \ 10 | 6

So d62

Theo céc phuong 4n nay, mdi R', R% R%, R%, R®, va R® & m3i 1An xuét hién la
nhu duge dinh nghia trén déy. Theo mdt phuong 4n cua so dd 2, Budc 1 1a vige tao ra
imin, Budc 2 1 cong hop chon loc déng phén khong dbi quang, Budc 3 1a khir nhém

bao vé cho aminosulfon dugc bao vé béng nhom N.

Theo mdt phuong 4n cua so db 2, trong bude 1, 3-etoxy-4-metoxybenzaldehyt 7
(trong d6 R? =R* = R® = H; R* = -OCH;, R® = -OCH,CHj) dugc ngung tu v&i (R)-(+)-
tertiarybutylsulfinamit (con goi 1a chét b trg Ellman) 8 d& tao ra imin 9. Trong budc
2, dimetylsulfon (R! = -CHj3) duge khir proton béng butyllithi, sau d6 dugc cong vao
imin 9. Trong Budc 3 cudi clng, chit trung gian clia san pham cong thu duge 10 duoc
khtr nhém béo vé trong céc diéu kién 6n hoa (vi dy, HCI trong metanol) dé tao ra
aminosulfon 6, 12 hop chét B (trong d6 R? = R* = R® = H; R = -CHj, R* = -OCHj, R
=-OCH,CHa).

Theo mdt phuong 4n cla so d6 2, sang ché @& xuit quy trinh néu trén dé didu

ché hop chét c6 cong thue II trong d6 R' 1a -CH,
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Theo mét phuong 4n ctia so d6 2, séng ché @& xuit quy trinh néu trén dé didu
ché hop chét c6 cong thirc II trong d6 mdi Ry, R; va Rg 1a H va m3i R, va Rs 1a C—
Cealkoxy.

Theo mét phuong 4n cua so d6 2, sang ché d& xuét quy trinh néu trén @8 didu
ché hop chét c6 cong thuc 1T trong d6 mdi R, R; va R 1a H: R 1a C—Cealkyl, R* Ia
C,—Cgalkoxy, va R’ 1a C,—Cgalkoxy.

Theo m¢t phuong 4n cua so d6 2, sang ché @ xuét quy trinh néu trén dé didu
ché hop chat c6 cong thic IT trong d6 m3i Ry, R; va R 1a H: R' Ia —CH3, R* 12 -OCH;,
va R® 1a ~OCH,CHs,

Theo mdt s0 phuong 4n, sang ché dé xuét quy trinh di€u ché cac aminosulfon
bao gém phan tng cdng chon loc dong phéan khéng dbi quang vao imin c6 ngudn gbc

tir chét bd tro khong d6i xumg nhu dugc minh hoa trén So dd 3 dudi day.

I?[ Budc 1 \/@ Budce 2 Budc 3
—— R2
SOzR1 sozw
H2N

So db 3

Theo cac phuong 4n nay, méi R', R%, R, RY, R®, va R® & m3i 1dn xuét hién 1a
nhu dugc dinh nghia trén day. Theo mot phuong 4n cua so d6 3, Budce 1 1a tao ra imin,
Budc 2 1a phan umg cong chon loc déng phén khéng d6i quang, Buéc 3 13 phan tmg

khir nhém béao vé cho aminosulfon dugc bao vé béng nhém N.

Theo mét phuong 4n ciia so db 3, trong budc 1, 3-etoxy-4-metoxybenzaldehyt 7
(trong d6 R* = R’ = R® = H; R* = -OCHj, R® = -OCH,CHj) duoc ngung tu véi (S)-a-
metylbenzylamin 11 @ tao ra imin 12. Trong budc 2, dimetylsulfon (R' = -CH;) duoc
khtr proton bing butyllithi, sau d6 duge cong vao imin 12 (vi du v& phan umng cdng
chon loc ddng phan khong d6i quang vao imin xem, vi dy: Patent My s6 5,932,749,
trong d6 allyl Grignard dugc coéng vao (S)-a-metylbenzylamin cta 3,4-
metylenedioxybenzaldehyt véi hiéu suét 82% va 99% lugng du chit ddng phan khong
dbi quang). Trong Bude 3 cudi ciing, chét trung gian ciia sén phdm cong thu duoc 13

(lru y rdng san phim nay gibng véi sén phédm ma c6 thé thu duogc dudi dang Hop chit

-18-



21532

5 theo mét s phuong 4n cta so dd 1 trén déy) duoc khir nhém bao vé (vi du, phan ung
hydro hoa c¢6 xiic tic) dé tao ra aminosulfon 6, 13 hop chat B (trong d6 R*=R>=R® =
H;R' = -CH;, R* = -OCH;, R® = -OCH,CHj).

Theo mét phuong 4n clia so d0 3, sang ché d& xuit quy trinh néu trén & diéu

ché hop chit c6 cong thirc II trong d6 R' 1a -CH,.

Theo mét phuong 4n cua so @b 3, sang ché d& xudt quy trinh néu trén & didu
ché hop chét c6 cong thirc II trong d6 m3i Ry, Rs va R 1a H va m&i Ry va Rs1a C—
Cealkoxy.

Theo mét phuong 4n cla so d6 3, sang ché dé xut quy trinh néu trén & diéu
ché hop chét c6 cong thuc IT trong d6 m3i Ry, R; va Rg 1a H: R' 1a C,—Cqalkyl, R* 1a
Ci—Cgalkoxy, va R’ 1a C,—Cgalkoxy.

Theo mét phuong 4n ciia so @b 3, sang ché d& xuit quy trinh néu trén dé diéu
ché hop chét c6 cong thire II trong d6 m3i Ry, R; va Rg 1a H; R 1a —~CH3, R* 13 -OCHs,
va R’ 1a ~OCH,CHs,

Theo mdt phuong 4n khéc, sdng ché dé xuét quy trinh diéu ché cac aminosulfon
bao gdm phan img cdng chon loc ddng phan khong ddi quang vao chit bd trg khong
dbi xtmg tao ra sulfon déi ximg nhur duoc minh hoa trén So d 4 dudi day.

R¢ R*

R? RE R3 RS
Buéce | ) Buorc 3 Buorc 4
R2? R§ ———— > R R2
CHO Budc 2 SO,R! SO.R!
. SO R1 ©/\ Hz
So d6 4

Theo céc phuong 4n nay, mi R', R, R*, R, R®, va R® & m&i 1dn xut hién 13
nhu duge dinh nghia trén ddy. Theo mdt phuong 4n ciia so dd 4, Bude 1 14 phan Umg
cOng 4i nhan, Budc 2 1a phan tng khir nudc, Budce 3 13 phan g cdng chon loc ddng
phén khéng dbi quang, va Budc 4 13 phan {mg khir nhém bao vé cho aminosulfon

dugc bao vé bing nhém N.

Theo mét phuong 4n cua so d6 4, trong cac buéc 1 va 2, hop chit 3-etoxy-4-
metoxybenzaldehyt 7 (trong dé R?’=R’=R’= H;R*= -OCH;, R’ = -OCH,CH;) duogc
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ngung tu vdi dialkylsulfon (vi dy, dimetylsulfon dugc khir proton bing butyllithi,
trong 46 R' = -CH), d4 tao ra a,B- styryl sulfon khong béo hoa 1, Trong bude 3, chét
b6 trg khong déi ximg (S)-o-metylbenzylamin 11, ma c6 thé duge khir proton (vi du,
béng bazo butyllithi) hodc & dang trung hoa, dugce cong vao san phdm cong 14 dé tao
ra san phim trung gian 13 (lvu ¥ ring san phim nay cling 14 san phim ma c6 thé thu
duoc dudi dang Hop chit 5 theo céc phuong 4n nhéit dinh ctia so dd 1 trén ddy). Trong
Budc 4 cubi cuing, san phdm 13 dugc khir nhém bao vé (vi dy, hydro héa xuc tac) dé
tao ra aminosulfon 6, 1a hop chit B (trong d6 R®> = R® = RS = H;R'=-CH;, R* = -
OCHa, R® = -OCH,CH;). -

Theo mét phuong 4n clia so d6 4, séng ché d& xuét quy trinh néu trén dé diéu

ché hgp chét c6 cong thire II trong d6 R' 14 -CH,

Theo mot phuong an ciia so d6 4, sang ché @& xuét quy trinh néu trén d didu
ché hop chit ¢ cong thue II trong d6 mdi Ry, R3 va Re 1a H va mdi R, va Rs 1a C,—
Cealkoxy.

Theo mét phuong 4n ciia so d6 4, séng ché dé xuit quy trinh néu trén dé diéu
ché hop chat c6 cong thirc II trong dé m3i R,, R; va Re 1a H: R 1a C—Cealkyl, R* 1a
Ci—Cgalkoxy, va R’ 1a C,~Cgalkoxy.

Theo mdt phuong 4n cta so @b 4, sing ché d& xuét quy trinh néu trén dé diéu
ché hop chit c6 cdng thirc IT trong d6 m&i Ry, R; va R 13 H: R 1a ~CHs, R* 13 -OCH;,
va R’ 1a ~OCH,CHs,

Theo céc phuong 4n khac, sang ché @& xuit quy trinh diéu ché cac aminosulfon

bao gdbm phan ng chuyén amin nhe enzym nhu dugc minh hoa trén So dd 5 dusi day.

R R
3 5 ] 3 5
R R Transaminaza, PLP R R

R2 RO m T R RS
o SO,R! NH, 0 H,N
3 Ao 6

Sodd 5
Theo céc phuong 4n nay, mbi R', R?, R?, RY, R®, va R® & mi 1dn xudt hién la
nhu dugc dinh nghia trén ddy. Qua trinh san xuit amin nhd chit xtc téc sinh hoc st

dung céc enzym thudc 16p transaminaza, ma chuyén nhém amin tir hop chét hiu co
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cho nhu isopropyl amin dén hop cht nhan 1a keton hoac aldehyt (Curr. Org. Chem,
(2010), 14:1914-1927; vi du vé sy chuyén nhém amin nhd enzym trong budc tao ra
APL xem Angew. Chem. Int. Ed., (2011), 50: 1974-1976). Theo mot sb phuong an theo
sang ché, co chit sé 1a B-ketosulfon 3, ciing la chit trung gian trong cac so d6 dugc mo

ta trong ban mo ta nay.

Theo mdt phuong 4n ciia so dd 5, sang ché d& xuit quy trinh néu trén dé diéu

ché hop cht c6 cong thic IT trong d6 R 13 -CHs,

Theo mt phuong 4n clia so dd 5, sang ché @& xuét quy trinh néu trén dé didu
ché hop chét ¢6 cong thire IT trong d6 mdi Ry, R3 va Rg1a H va m3i R, va Rs 1a C—
Cealkoxy.

Theo mét phuong 4n cia so d6 S, sang ché d& xuét quy trinh néu trén dé diéu
ché hop chét c6 cdng thirc II trong d6 mdi Ry, R; va Rg 1a H; R 13 C,—Csalkyl, R* 1a
C—Cealkoxy, va R’ 1a C;—Cgalkoxy.

Theo mét phuong 4n ciia so d6 5, séng ché d& xuit quy trinh néu trén dé didu
ché hop chét c6 cong thirc II trong d6 m&i Ry, Ry va Rg 1a H: R 1a ~CH;, R* 13 -OCH;,
va R’ 1a ~OCH,CH,

Theo céc phuong 4n khéc, sang ché d& xuét quy trinh diéu ché cac aminosulfon
bao gém phéan ing khir bohydrua chon loc ddng phan khong dbi quang cua san phim |
cong chat b trg khong dbi ximg nhu duge minh hoa trén So 46 6 dudi day.

R4

3 5
R R 1, NaBH;
_2Ho
(a) R? RS
SOzR‘ 1
o 7 SOzR1 HoN S°2R

o .
Rény-S R*
R 3 X 5 ° RS Re 1. NaBH T
X R R R" R* ~NaBry R3 RS
RS RS Lix_SO.R! R¥ L2 R2 2. Hel
R .
) T R R® Y 9 st: R R RS
R? RS ~_SOR! 18 S NH SN N0z 1
CN LiHN 2 °. N - SOR
1 R"Ra TR
18 R? 19 8
Sodo 6

Theo céc phuong 4n nay, méi R', R?, R%, R%, R’, va R® & mdi 14n xuét hién 1a

nhu dugc dinh nghia trén ddy. M8i R" dén R*¢ mdi 14n xuét hién doc lap Ia hydro
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hodc C;-Cealkyl. Theo c4c phuong 4n nhit dinh cia so dd 6a, B-ketosulfon 3 duoc
ngung ty voi sulfinamit khong dbi ximg 8. Sau 6, sulfinyl imin khéng d6i ximg 17
thu dugc dwge khit chon loc dong phan khéng d6i quang nhe st dung natri bohydrua
& tao ra aminosulfon 6, tuong ty voi dudng duge mé ta trén so d6 1 trong d6 chit bd
trg khéng dbi xtng 14 sulfinamit chu khong phéi 1a o-metylbenzylamin, Theo mot
phuong é4n cua so d6 6a, sulfonamit khong déi xtmg 8 14 chét bd trg Ellman, tert-
butylsulfinamit. Theo mét phuong an khéc, nhu dugc minh hoa trén So @b 6b, lithi
enamit 18 thu duoc tlr viéc lién hop benzonitril 1 véi dialkylsulfon ma dwgc khu
proton béng butyllithi dugc cho phan tmg véi din xuét oxathiazolidin-2-oxit khong dbi
ximg 15 dé tao ra sulfinat ketimin 19, chét nay sau do trdi qua qué trinh khir chon loc
ddng phan khong ddi quang khi xtt ly bing natri bohydrua d& tao ra aminosulfon 6
(xem, vi dy: Org. Proc. Res. Dev., (2006), 10:327-333).

Theo mét phuong 4n cia so dd 6, séng ché dé xudt quy trinh néu trén dé didu

ché hop chét co cong thirc II trong d6 R' 1a -CH;.

Theo mét phuong 4n cla so d6 6, séng ché d& xult quy trinh néu trén dé didu
ché hop chat c6 cdng thire II trong d6 mdi Ry, R; va Re 14 H va m&i R, va Ry 1a C—
Cealkoxy.

Theo cac phuong 4n nhit dinh ctia so d 6, sang ché d& xuit quy trinh néu trén
dé diéu ché hop chit c6 cdng thirc II trong d6 m&i Ry, Ry va Re 1a H; R 1a C—Cgalkyl,
RYIa C,—Cealkoxy, va R’ la C,—Cgalkoxy.

Theo cac phuong 4n nhat dinh cta so db 6, séng ché dé xuit quy trinh néu trén
d¢ didu ché hop chét c6 cong thuc II trong d6 mdi Ry, R; va R¢ 1a H; R' 1a —CH;, R* 1a
-OCH;, va R’ 1a ~OCH,CH;.

Theo céc phuong 4n khdc nita, sang ché @& xudt quy trinh didu ché céc
aminosulfon bao gém phan tmg cdng chon loc dong phan khéng déi quang anion aryl
vao aldimin v6i chét bd trg khong db6i ximg nhu duoc minh hoa trén So dd 7 dudi day.

R4

4 R4 3 5
R ' 3 5 0 1. Axit Lewis R R
R3 RS R R i 2.H
Mg St .HCI
- + tBu” N R? R®
Br Mg/Li 2 6
20 21 22
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So dd 7

Theo céc phuong an nay, mdi R', R?, R%, R, R’, va R® & m3i 14n xut hién la
nhu dugc dinh nghfa trén day. Theo cac phuong 4n nhét dinh cta so d 7, aren dugc
kim loai héa 21 dugc tao ra tr bromobenzen 20 duoc cho phan tng véi chit din xuit
sulfinylimin khong d6i ximg 22 cua 2-(metylsulfonyl)axetaldehyt (vi dy, tert-butyl
sulfinylimin khong d6i xtmg). Theo mét sé phuong 4n clia so d6 7, cAn hoat héa
sulfinyl imin, vi dy bing axit Lewis nhu bo triflorua. Phan mg cong chon loc ddng
phan khong d6i quang tao ra sulfonamit, va phidn Ung thiy phén sau d6 tao ra
aminosulfon khong d6i xtng 6. Cac bién ddi trong tu dd duogc thong bao trong tai licu
(JACS, (1997), 119:9913-9914; Tet. Lett., (2001), 42:2051-2054),

Theo mdt phuong 4n cua so dd 7, sang ché dé xuét quy trinh néu trén dé diéu

ché hop chét ¢6 cong thirc II trong d6 R' 1a -CHs,

Theo mot phuong 4n clia so @ 7, sang ché dé xuét quy trinh néu trén dé diéu
ché hop chit ¢6 cdng thirc IT trong @6 mdi Ry, R; va R¢ 1a H va mdi R, va Rs 13 C—-
Cealkoxy.

Theo mét phuong 4n clia so d6 7, séng ché d& xuit quy trinh néu trén dé diéu
ché hop chat c6 cong thuc IT trong dé m3i Ry, Ry va Re 1a H: R' 1a C—Cealkyl, R* 1
Ci—Cealkoxy, va R® 1a C;—Cqalkoxy.

Theo mdt phuong 4n cua so d6 7, séng ché d& xuit quy trinh néu trén dé didu
ché hop chét c6 cong thure II trong d6 mdi Ry, R; va Re 1a H; R! 1a-CH,, R* 1a -OCHs,
va R® 14 ~OCH,CHs,

Theo mét phuong 4n khéc, séng ché dé xudt quy trinh diéu ché cic aminosulfon
bao gdm phan tmg epoxy hoa khong d6i ximg va mo vong véi tdc nhan 4i nhan 14 lwu

huynh nhu duge minh hoa trén So db 8 duvi day.
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RS 6
Epoxy héa RS o RS R* OH SR
khong déi xung
—_—
R4 R2 R4 R2
Ra R3
24 25
R® R
RS R R 1. Oxi héa L
Mitsunobu 2.Khirnhém baové R SOR
—_—
R4 R2 R4 R2
R:3 RS
26 : 6

Sodd 8

Theo cdc phuong 4n nay, mdi R, R% R®, R%, R®, va R® & mbi 1dn xudt hién 1a
nhu duoc dinh nghia trén day. Theo cac phuong 4n nhét dinh cua so d5 8, sy chuyén
héa benzaldehyt 7 thanh styren 23 twong tmg c6 thé dat dugc bang nhidu phan ung
metylen héa khac nhau, vi dy phan tmg Wittig. Qua4 trinh epoxit hoa khéng ddi ximg
sau d6 tao ra epoxit khong ddi xtmg 24; céc phuong phéap khac nhau ¢ epoxit hoa
khong ddi ximg styren dé tao ra c4c styren oxit gidu ddng phan d6i anh duoc biét trong
tai liGu (Zet., (2010), 66:6309-6320; J. Inorg. Organomet. Polym, (2010), 20:675-
683). Epoxit ndy cé thé dwgc mo vong bing tic nhdn 4i nhan lwu huynh nhu
thiometoxit (R! = -CH3) d& tao ra chét din xuét 2-(alkylthio)etanol 25. Sy chuyén héa
qua lai nhém chirc théng thudng, nhu bing phan Ung Mitsunobu, duge sir dung dé
chuyén héa rugu thanh amin 26 (tw do hoic dugc bao v€), véi su gilt nguyén hoic
nghich ddo c4u hinh néu cn. Viéc oxy héa sulfua thanh sulfon, tiép theo bing viéc
khtr bdo v¢€ nito tlly y tao ra aminosulfon khong d6i ximg 6.

Theo mét phuong 4an cua so dd 8, séng ché dé& xuét quy trinh néu trén dé diéu
ché hop chét c6 cong thue I trong ¢6 R' 1a -CH;,

Theo mot phuong én cua so do 8, séng ché d& xuat quy trinh néu trén dé didu
ché hop cht c6 cong thirc II trong d6 mi R, R; va Rg 1a H va mdi R, va Ry 1a Cy—
Cealkoxy.

Theo cac phuong 4n nhit dinh cua so db 8, sang ché dé xuét quy trinh néu trén
dé diéu ché hop chét c6 cong thirc II trong d6 m&i Ry, Ry va Rs 1a H; R' 1a C,—Cgalkyl,
R* 1a C;~Cgalkoxy, va R® 1a C;—Cgalkoxy.
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Theo céc phuong 4n nhét dinh cua so db 8, séng ché @& xuét quy trinh néu trén
dé diéu ché hop chét c6 cong thirc II trong d6 m&i Ry, Ry va Rg 14 H; R' 1a -CH,, R 1a
-OCHj, va R’ 1a -OCH,CHs,

Hop chit
Theo cac phuong 4n nhit dinh, sang ché dé xudt cac hop chét c6 cong thic
(1.
R4
R3 R®
R2 R6
SO,R!
o~ (IID)

va mudi duge dung, hydrat, solvat, va dang da hinh cta ching, trong d6: R! 1a C,—
Cealkyl; va

mdi R?, R, R, R®, va R® & m&i 1dn xuét hién doc 1ap 1a hydro, halo, alkyl,

alkoxy, -CF3, -CN hodc -NO,.

Theo mét phuong én, sang ché @& xuat cac hop chét c6 cOng thire (III), trong d6
R' 13 -CH,

Theo mét phuong 4n, sang ché dé xudt c4c hop chit c6 cbng thuc (III), trong d6
mdi Ry, R3 va Rg 1a H va mi Ry va Rs 1a C,—Cgalkoxy.

Theo mdt phuong én, sang ché dé xuat cac hop chit c6 cong thic (III), trong d6
R'1a alkyl; R? 1 H; R® 1a H; R* 1a C,—Cqalkoxy; R’ 1a C,~Calkoxy; va RS Ia H.

Theo mét phuong én, sang ché @& xuat cac hop chét c6 cong thuc (III), trong d6
R'1a -CHs; R?1a H; R® 13 H; R* 1a ~OCH;; R® 1a ~OCH,CHs; va R® Ia H.

Theo mét phuong 4n, hop chit ¢6 cong thue (I11) la;

OCH,
OC,Hs

SO,CHs
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Theo céc phuong 4n nhit dinh, sang ché dé xudt cac hop chit ¢6 cong thire

av:
R4
R3 RS
R? R®
R SO,R!
)N
Ar (IV)

va mudi dugc dung, hydrat, solvat, va dang da hinh ctia chung, trong d6: R 1a C—
Cealkyl;

R' 1a C,—Cgalkyl;

mdi R%, R, RY, R®, va R® & mdi 1in xudt hién doc 1ap 13 hydrogen, halo, C,~
Csalkyl, C,—Cqalkoxy, -CF3, -CN hoic -NO,; va

Ar la aryl,

Theo cac phuong 4n nhat dinh, hop chit c6 cdng thuc (IV) 14 triét quang. Theo
céc phuong 4n nht dinh, hop chét c6 cdng thirc 4 1a cht ddng phan déi anh (+) hodc
().

Theo céc phuong 4n nhit dinh, sang ché d& xult cac hop cht c6 cong thuc
(IV), trong d¢6 R 14 -CH,.

Theo céc phuong 4n nhit dinh, sang ché d& xuft cac hop chit c6 cong thuc
(IV), trong @ m&i RE R*vaR®Ia Hva mdi R* vaR® 1 C—Csalkoxy.

Theo mot phuong 4n, séng ché dé xuit cac hop chét c6 cong thuc V), trong do6
R 13 -CHj va Ar 12 phenyl.

Theo cac phuong 4n nhét dinh, sang ché @& xudt cac hop chét ¢ cong thuc
(IV), trong d6 R 1a C,—Cgalkyl; R' 1a C,—Cealkyl; R? 1A H; R®1a H: R* 1 C~Cialkoxy;
R’ 14 C;—Cgalkoxy; va R® 1a H. |

Theo cac phuong 4n nhét dinh, séng ché d& xuit cac hop chét c6 cong thirc
(IV), trong d6 R 1a ~CH3; R' 1a -CHj; R* 1a H; R® 1a H; R* 14 ~OCHy; R® 1a —
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OCH,CH3; R® 14 H; va Ar 1a phenyl. Theo mét phuong én, hop chét nay 1a mudi

hydroclorua. Theo mdt phuong 4n, mudi hydroclorua 13 isopropanol solvat.

Theo mét phuong 4n, hgp chét c6 cong thic (IV) la:

OCHg3
OC2Hs

©/N SO,CHj
H

Céc phuong 4n cu thé theo sang ché dugc minh hoa béng qua trinh tdng hop
hop chit aminosulfon B trong céc quy trinh néu trén. Céc cai bién khac nhau bao gbm,
nhung khoéng chi giéi han &, dung mdi phan Ung, thoi gian phan Ung, nhiét do phéan
{tng, chit phan (mg, nguyén liéu ban diu va cac nhém chirc theo cac phuong 4n cu thé
¢ tong hop Hop chit B s& 1a hién nhién d6i voi ngudi c6 hidu biét trung binh trong

linh vuc nay.
Vi dy thyec hién sing ché
Vidul

Tong hop (S)-1-(3-etoxy-4-metoxyphenyl)-2-metansulfonyletylamin
(Hop chit B) theo so db 1

Trong budc thir nhét, 3-etoxy-4-metoxy benzonitril (100g, 0,564 mol) duge xt
ly bing anion ctia dimetylsulfon (106,2g, 1,128 mol, 2,0 duong lugng), bing n-BuLi
(640mL, 1,019 mol, 1,8 duong lugng, 15% trong dung dich n-Hexan) va trong
tetrahydrofuran (900mL) 1am dung méi dé tao ra enamin ma, khi thiy phan in situ
bing dung dich axit clohyric 2N trong nudc (800mL), tao ra 1-(3-etoxy-4-
metoxyphenyl)-2-metansulfonyl etanon (135-143g) (Hop chét C), v6i hiu suét 88 dén
93% va voi d9 tinh khiét héa hoc 14 >98% theo phan tich bing HPLC.

Trong budc thir hai, khi xtt ly hgp chét C din xuét keto (100g, 0,367 mol) bing
(S)-(-)-1-Phenyletylamin (150mL, 1,165 mol, 3,17 duong lugng) trong toluen
(500mL) lam dung méi véi xuc tac 1a axit para-toluensulfonic (14,0g, 0,073 mol, 0,2
duong lugng) va loai bo nudc bing cach chung cit Dean-Stark, chét trung gian imin
dugc tao ra, ma duge x ly, khong tach, bing natri bohydrua (20,8g, 0,551 mol, 1,5

duong lugng) trong mdi trudng axit, tiép theo thiy phan borat thu dwge bing dung
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dich natri hydroxit hogc axit clohydric trong nudc, d8 tao ra dan xut dugc N-benzyl
héa khong d6i ximg ciia aminosulfon, [1-(3-etoxy-4-metoxyphenyl)-2-metansulfonyl
etyl]-(1-phenyletyl)amin (Hop chdt D). San phém nay dugc tich dudi dang
isopropanol solvat ctia mudi hydroclorua ctia né d tao ra san phdm tinh khiét (137 -
141g) véi hiéu sudt 79 dén 81% qua hai bude, ¢6 d6 tinh khiét hoa hoc >99% va d6
tinh khiét khong ddi xtmg >99%. Viéc tao ra enamin c6 thé dat duoc bang cach su

dung axit Lewis manh Ti(OEt), trong dung moi tetrahydrofuran.

Cudi cing, hop chit D din xuét aminosulfon dugc N-benzyl hoa (100g,
0,211mol) dugc hydro héa bing 5% Pd/C (5,0g), trong dung mdi metanol (1000mL)
va & nhiét d9 trong phong, dé tao ra hop chit B S-aminosulfon tinh khiét (49 — 54g)
voi hiéu suit 86 dén 94% va do tinh khiét hoa hoc va khong déi xtmg >99%.

OCHjs Dung dich HCI OCHs
OCH,4 CH3S0,CH;, OC,Hs trong nudc OC:Hs
OC,Hs n-BuLi, THF, —_—
Nhiét d6 0 dén 5°C Thity phén enamin
> Xx-S02CH;, SO,CH
HaN ] PANE]
CN Lién hop 2 Hiéu suét 88 dén 93% O
Enamin Hop chit C
(S)-Phenyletylamin
(1) p-TsOH trong r OCH N
3 OCH
toluen hodc (2) OC,Hs NaBH;, AcOH 3OC H
Ti(OEt), trong THF Hel 2Hs
Nhiét d9 25 dén 30°C ] i
N SX-S0;CHg Khir enamin NN -S0,CHs
Tao enamin [j H Phén img phy tiép theo | . H
- Enamin - bang mudi HCI trong IPA HCL,IPA
(6 subt 79 dn 81 9 Hgp chit D
Hiéu suat 79 en 81 % Luong du chit
OCHj; dong phan déi
Pd/C, Metanol OC2Hs quang >99%
Khir benzyl héa HN S0,CH,

Hop chit B

Bazo aminosufon
HPLC >99,5%

D9 tinh khiét khong dbi
xing >99%

Di¢ liéy doi véi 1-( 3-etoxy-4-metoxyphenyl)-2-metansulfonyletanon (Hop chét C)

Hiéu suét 86 dén 94%

Hop chit 1 chét rin mau tring; M R (°C) 140,1-142,0; ESI MS: 271,3 [M-1].
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IR (cm™) 34488, 3325,7, 2977,1, 2929,3, 1671,9, 1594,0, 1580,0, 1522,7,
1405,1, 1343,2, 1270,1, 1248,2, 1207,2, 1179,8, 1162,1, 1124,5, 1041,0, 1015,0,
961,1, 949,1, 825,1, 804,7, 777,7.

'H NMR (CDCL, 400 MHz) & 1,48 (t, J = 7,0Hz, 3H), 3,13 (s, 3H), 3,95 (s,
3H), 4,15 (q, J = 7,0Hz, 2H), 4,55 (s, 2H), 6,93 (d, J = 8,4Hz, 1H), 7,52 (d, J =
1,8Hz,1H), 7,60 (dd, J = 1,9Hz, J = 8,4Hz, 1H).

C NMR (CDCls, 100 MHz) § 14,6, 41,7, 56,2, 61,0, 64,4, 110,3, 111,6, 124,8,
128,7, 148,6, 154,9, 187,5.

Di¢ lidu déi véi (18, 1'S)-[1-(3-Etoxv-4-metoxvphenvl)-2-metansulfonvl]etvl-N-( 1'-
phenyletyl)amin (Hop chét D)

Hop chét Ia chét rn mau tring; M R (°C) 143,8-147,3; ESI MS: 3782 [M+1].

IR (em™) 3297,2, 2981,3, 2941,0, 2629,5, 2463,6, 1595,7, 1520,0, 1456,7,
1442,5, 1304,6, 1266,5, 1147,1, 1133,0, 1028,9, 945,9, 873,1, 762,6, 702,9.

'H NMR (CDCl;, 400 MHz) § 1,14 (d, J=6,0Hz, 6H), 1,43 (t, J=7,0Hz, 3H),
1,60 (d, J=6,8Hz, 3H), 2,20 (bs, 1H), 2,27 (s, 3H), 3,84 (s, 3H), 3,93-3,96 (m, 1H),
4,01-4,02 (m, 1H), 4,06-4,13 (m, 3H), 4,47 (m, 1H), 4,65 (m, 1H), 6,82 (d, J=8,2Hz,
1H), 7,08 (d, J=8,0Hz, 1H), 7,22-7,27 (m, 3H), 7,33-7,35 (m, 3H), 9,86 (bs, 1H), 10,50
(bs, 1H).

C NMR (CDCl,;, 400 MHz) 6 14,6, 18,3, 25,2 (2C), 42,2, 55,8, 57,1, 57,4,
57,6, 64,2, 64,7, 111,3, 112,0, 122,2, 123,7, 128,1 (2C), 128,8 (2C), 129,1, 135,7,
149,2, 150,4.

Di ligu doi vdi (S)-1-( 3-Etoxy-4-metoxyphenyl)-2-metansulfonyletylamin (Hop chét
B)

Hop cht 1a chét rin mau tring; M R (°C) 107,6-108,7; ESI MS: 2743 [M+1].

IR (em™) 3390,8, 3321,0, 2973,0, 2933,6, 1590,9, 1523,9, 1478,3, 1448,5,
1435,4, 1396,1, 1328,8, 1267,3, 1247,5, 1137,2, 1048,9, 1024,7, 963,4, 777,7.

'H NMR (CDCl;, 400 MHz) § 1,44 (t, J = 7,0Hz, 3H), 1,87 (bs, 2H), 2,88 (s,
3H), 3,20 (dd, J,, = 3,0Hz, J; 3 = 14,0Hz, 1H), 3,30 (dd, J;, = 9,5Hz, J,; = 14,0Hz,
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1H), 3,83 (s, 3H), 4,08 (q, J = 7,0Hz, 2H), 4,55 (dd, J12 = 3,0Hz, J, 5 = 9,5Hz, 1H),
6,81-6,90 (m, 3H).

C NMR (CDCl;, 100 MHz) § 14,7, 42,3, 50,9, 55,9, 63,0, 64,3, 110,6, 111,5,
118,1, 135,5, 148,6, 148.9.

Duong tong hop ndy da dugc thuc hién & quy md 100kg. Hop chét C va Hop
chit D chua duge bidt trong tai li¢u truéc dy, va 1a cac chit trung gian méi dugc st

dung dé tong hop (S)-Aminosulfon.

Hi¢u sult tong 1a 15%, da dugc ting 1én dén 45%, tét hon hiéu suit téng 30%
thudng thay & quy trinh truyén théng.

Vidu?2

Tong hop (S)-1-(3-etoxy-4-metoxyphenyl)-2-metansulfonyletylamin
(Hop chat B) theo so dd 2

Trong budc the nhét, binh phéan tmg dugc nap hop chit 3-etoxy-4-
metoxybenzaldehyt (2,0g, 11 mmol), (R)-tert-butylsulfinamit (chit bd trg Ellman)
(1,5g, 12,2 mmol, 1,1 dwong lugng) va THF (20 thé tich) sau d6 cho phan tmg véi
Ti(OEt), (4,6mL, 22 mmol, 2,0 duong lugng, ~20% Ti). Gia nhi€t phan Umg trong thoi
gian ~6 gt & nhiét 46 65 dén 67°C sau d6 lam mét vé 20 dén 25°C va bd sung vao
dung dich NaCl 2% trong nudc (20 thé tich). Loc hdn hop sét va rira chét két tia mau
tréng (mubi titan) béng EtOAc. Phén hitu co duoc lam kho béng MgSO, va cb dé tao
ra (E)-N-(3-etoxy-4-metoxybenzyliden)-2-metylpropan-2-sulfinamit (Hop chit E).

Trong bude thtr hai, binh phan tng dugc nap hop chit E (1,0g, 3,5 mmol),
AlMe; (1,9mL, 3,9 mmol, 1,1 duong lwgng) trong THF (7 thé tich) sau d6 1am mét dén
-78°C. B sung timg giot dung dich chira Me,SO, (0,4g, 4,2 mmol,1,2 duong lugng),
n-BuLi (1,4mL, 3,5 mmol, 1,0 duong luong) trong THF (3 thé tich). Khudy hdn hop
phén {mg trong thoi gian 30 phit sau d6 lam 4m dén 20 dén 25°C va khudy trong thoi
gian 3 dén 4 gio. B sung dung dich HCI 6N trong i-PrOH (1,0mL, 1,2 duong lugng),
tiép theo bd sung MTBE (10 ¢n 15mL) va sau d6 khudy trong thoi gian 12 gi¢. Chét
rin dwoc thu gom bing cach loc va rira bing MTBE d& tao ra N-(1-(3-etoxy-4-
metoxyphenyl)-2-(metylsulfonyl)etyl)-2-metylpropan-2-sulfinamit (Hop chét F).
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Cudi cuing, binh phan Ung dugc nap hop chit F trong MeOH (10 thé tich) &
nhiét d6 20 dén 25°C sau d6 xir 1y bing HCI 2N/Et,0 (~2mL, 2,0 duong lugng) va
khudy trong théi gian 12 gi¢. H8n hop phén tmg duge c6 dén khi kho va hoa tan chét
ran thu dugc trong nuc/EtOAc. Phin nude duge trung hoa sau d6 chiét bé\'mg CH,CL,.
Céc 16p hiru co gom lai duge lam kho bing MgSO, sau d6 ¢b dé tao ra (S)-1-(3-etoxy-
4-metoxyphenyl)-2-metansulfonyletylamin (Hop chit B).

QCHs 9 ore CH4S0,C F o
OCH 350,CH;, OC,H
OC,Hs XS\NHZ ZV0ENe T o neBuL), AlMes, THF, o
Nhiét d6 70°C Nhiét d6 0 dén 5°C
Tao imi NZ Congh QA SOR
CHO 20 Imin ) Hgp chitE ng nop \S—N
O/’S\’< Imin
- HopchitF —
CHy
HCI 2N trong Et,0, MeOH OC2Hs
Khir nhom béo v¢ N SO:CHs
R
Hop chidt B
Luong du chat dong phén
dbi anh 80%

Dir liéu déi véi (E)-N-(3-etoxy-4-metoxybenzylidene)-2-metylpropane-2-sulfinamit
(Hop chit E)

Théng s6 phén tich bing HPLC: Aquity UPLC C;8, 2,1 x 150 mm, 1,7 pm,
10:90 dén 90:10, CH;CN: 0,1% H;PO4 nudc, 35°C, 0,85mL/phit, 240 nm, 98 % dién
tich. '"H NMR DMSO-dg: § 8,4 (s, 1H), 7,5 (m, 2H), 7,1 (d, 1H, J=9Hz,), 4,07 (q, 2H,
J=6 Hz), 3,9 (s, 3H), 1,4 (t, J=6 Hz), 1,2 (s, 9H).

Dir liéu ddi véi (E)-N-( 3-etoxy-4-metoxybenzylidene)-2-metylpropane-2-sulfinamit
(Hop chét F)

LC/MS ES" (M + 1) 378; Thong sb phén tich bing HPLC: Aquity UPLC C,8,
2,1 x 150 mm, 1,7 pm, 10:90 dén 90:10, CH;CN: 0,1% H;PO, nudc, 35°C,
0,85mL/phut, 240 nm, >98 % dién tich.

Dit liéu doi véi (S)-1-(3-etoxy-4-metoxyphenyl)-2-metansulfonyletylamin (Hop chét
B)
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Théng sb phan tich bang HPLC: Aquity UPLC C;8, 2,1 x 150 mm, 1,7 pm,
10:90 dn 90:10, CH;CN: 0,1% H3PO,4 nuéc, 35°C, 0,85mL/phut, 240 nm, >89 % dién
tich.

Théng sb phan tich bing HPLC khong d6i xtimg: ChiralPak AD, 250 x 4,6 mm,
10 um, 55/45/0,1 v/v, heptan/IPA/dietylamin, 25°C, ImL/phit, 240 nm, R(10 %), S
(90 %), 80 % lugng du chét ddng phan déi quang.

'H NMR DMSO-dg: § 7,0 (s, 1H), 6,99-6,8 (d, 2H), 4,3-4,0 (m, 1H), 4,0 (q, 2H, J=6
Hz), 3,96 (s, 3H), 3,5-3,1 (m, 4H), 2,9 (s, 3H), 1,4 (t, 3H, J=6 Hz),

Céc quy trinh m6 ta trong ban mé ta ndy tao ra dudng téng hop hiéu qua, tiét
kiém chi phi, c6 thé thyc hién trén quy mé thuong mai, thin thién véi méi trudng va
an toan dé diéu ché c4c aminosulfon khong dbi ximg va tranh dugc budc phén giai
truyén théng dé tach cac chit ddng phan d6i anh khong mong muén tir hn hop triét
quang nhu cin thiét trong quy trinh truyén théng. Cy thé 13, mét sb quy trinh dugc mé
td & day khong doi hoi viéc tich khong d6i xtmg ¢ tdng hop hop chét B aminosulfon
khong dbi xtmg, loai trir nhu ciu str dung N-axetyl-L-leuxin khong ddi ximg cho buéc
phén giai khong déi ximg. Kha ning tach chit ddng phan déi anh dich tinh khiét
khong dbi xtmg aminosulfon va trénh viéc tao ra mubi leuxin trong héa téng hop diu
cudi huéng dén hop chit Apremilast (trc Ia, loai trir khéi lugng thém clia N-axetyl-L-
leuxin va chét ddng phan (R) khong mong mudn) 13 vu didm bd sung cho phép quy md

meé 16n hon trong céc co s& san xuét hién co.

Céc quy trinh m6 ta trong ban md ta ndy tranh dugc viée loai bd chit dong phén
d6i anh thua (vi du, chét déng phén (R)-aminosulfon sau khi tach hop chit B (S)-
aminosulfon dich). Cac quy trinh dugc @ xuit theo séng ché hiéu qua va than thién
v6i moi truong hon vi khong tao ra chit déng phan déi anh khong mong muén, do d6
khong cin xir Iy hoic tiéu hity chét ddng phén khoéng mong mudn nay, do d6, hiéu suit
va chit luong cua chit ddng phan dich duoc cai thién, la cong nghé hdéa hoc xanh. Nho

su ci thién hiéu suét nay, ning suét téng 1én véi thoi gian van hanh ngén hon.
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YEU CAU BAO HQ

1. Quy trinh diéu ché hop chit c6 cong thire (I1):

R4
RS RS
R2 RS
SO,R!

hogic mubi dugc dung, hydrat, solvat, hodc dang da hinh cta no, trong do:

R'1a C,—Cgalkyl; va

mdi R, R, RY, R’, va R® & mdi lan xuét hién doc 14p 1a hydro, halo, C,~

Cealkyl, C,—Cgalkoxy, -CF3, -CN hodc -NO,,

quy trinh ndy bao gdm céc budc chuyén héa tdng hop dwoc chon tir nhém bao

gdm: cong chét bd tro khong d6i xtng vao styryl sulfon, chuyén nhém amin’

nh& enzym, khir chon loc ddng phén khong déi quang bohydrua cho san phim

cong Ellman, cong chon loc ddng phén aryl anion vao aldimin vé6i chét bd trg

khong dbi xting, epoxit hoa khong dbi ximg va m& vong bing tac nhan 4i nhan

Iuu huynh va td hop céc bude chuyén hoa tdng hop nay.

2. Quy trinh theo diém 1, trong d6 R' 1a —-CHj,; R* 1a H; R* 1a H; R* 1a ~OCH3; R’ 1a —

OCH,CH;; vaR®1a H.

3. Hop chit c6 cong thirc (IV):

R4
R3 RS
R? RS
R>__N - SO,R!
H
Ar V)

hodc mubi duoc dung, hydrat, solvat, hodc dang da hinh ctia n6, trong dé:

R 1a C|-Cqalkyl,

R' 14 C,~Cqalkyl;
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mdi R? R?, RY, R, va R® & mdi 14n xudt hién doc 14p 1a hydro, halo, C\—

Cgalkyl, C—Cgalkoxy, -CF3, -CN hodc -NO,; va
Ar la aryl.
4. Hop chét theo diém 3, trong d6 hop chét nay c6 cong thuce (IV) 14 triét quang.

5. Hop chét theo diém 3, trong d6 hop chét ndy c6 cong thirc (IV) 1 chit ddng phan
dbi anh (+) hoic (-).

6. Hop chét theo diém 3, trong d6 R 14 —CH;; R' 1a -CH;; R A H; RP 1a H; R* 1a -
OCHj3; R’ 1a -OCH,CHj; RS 1a H; va Ar 14 phenyl.
7. Hop chét theo diém 3, trong d6 hop chat nay la:

OCH;
OC,Hs

O/\N SOZCH;;
H

8. Hop chét theo diém 6 hoc 7, trong d6 hop chit nay 1a mudi hydroclorua.

9. Hop chét theo diém 6 hoic 7, trong d6 hop chit nay 1a isopropanol solvat ctia mudi

hydroclorua.
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